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During the  p a s t  y e a r ,  a p rogram was i n i t i a t e d  t o  m o n i t o r  the  

p e s t i c i d e  l e v e l s  o f  e d i b l e  f i s h  i n  the  P a c i f i c  Nor thwes t .  The 

r e s i d u e s  mon i to red  were DDT and i t s  m e t a b o l i t e s ,  DDE and TDE. 

The s p e c i e s  sampled were  anchovy ( E n g r a u l f s  mordax) ,  Dungeness 

c r ab  (Cancer  m a g i s t e r ) ,  E n g l i s h  s o l e  (Pa rophrys  v e t u l u s ) ,  hake 

( N e r l u c c i u s  p r o d u c t u s ) ,  ocean pe rch  ( S e b a s t o d e s  a l u t u s ) ,  s t a r r y  

f l o u n d e r  ( P l a t i c h t h y s  s t e l l a t u s ) ,  t r u e  cod (Cadus m a c r o c e p h a l u s ) ,  

and y e l l o w t a i l  r o c k f i s h  ( S e b a s t o d e s  f l a v i d u s )  1. S ince  on ly  m i n i -  

mal i n f o r m a t i o n  abou t  p e s t i c i d e s  i n  f i s h e r y  p r o d u c t s  a p p e a r s  in  

the  l i t e r a t u r e ,  our  r e s u l t s  may p rove  u s e f u l  t o  o t h e r s  i n  the  

f i e l d .  

E x p e r i m e n t a l  Methods 

The samples  were  e x t r a c t e d  (1) and a n a l y z e d  (2) a c c o r d i n g  to  

s t a n d a r d  methods .  The sample  s i z e  was a d j u s t e d  to  keep  the  f a t  

l o y s t e r s  were i n t e n t i o n a l l y  o m i t t e d  from t h i s  s t u d y  because  they  
a r e  under  month ly  s u r v e i l l a n c e  as p a r t  o f  the  N a t i o n a l  P e s t i c i d e  
Moni to r ing  Program i n i t i a t e d  by P h i l i p  A. B u t l e r ,  U.S.  Bureau o f  
Conmerc ia l  F i s h e r i e s  B i o l o g i c a l  L a b o r a t o r y ,  Cu l f  B reeze ,  
F l o r i d a .  
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c o n t e n t  below 2 g .  Except  f o r  I n d l v l d u a l  a n a l y s e s  of  a n c h o v i e s ,  

a l l  f i s h  samples  weighed a t  l e a s t  20 g.  A l though  the  f l o r l s l l  

PR 2 was a c t i v a t e d  a t  145",  p a r t  of  the  e n d r l n  s t i l l  a p p e a r e d  i n  

the  94+6 f r a c t i o n .  D i e l d r l n ,  however ,  was c o m p l e t e l y  r e c o v e r e d  

i n  the  85+15 f r a c t i o n .  S i n c e  the  e n d r i n  GLC peak was w e l l  s e p a -  

r a t e d  from the  o t h e r  p e a k s ,  i t s  p r e s e n c e  i n  t he  94+6 e l u a t e  was 

i g n o r e d .  A Wilkens  600D gas  ch romatograph  w i t h  a t r i t i u m  d e t e c -  

t o r  and a 5 ' x l / 8 "  g l a s s  column c o n t a i n i n g  2% SE-30 on Hbfl)S 

t r e a t e d  80/100 mesh Chromosorb W a t  195" was used  f o r  q u a n t l t a -  

t l o n .  The i d e n t i t y  of  peaks  was con f i rmed  u s i n g  p - v a l u e s  ( 3 ) .  

The r e p o r t e d  v a l u e s  f o r  DDT I n c l u d e  bo th  o , p ' -  and p ,p ' -DDT.  

They were o b t a i n e d  b y c o m p a r i s o n w l t h  t e c h n i c a l  DDT, i n  o r d e r  to  

b e t t e r  a p p r o x i m a t e  the  t o x i c o l o g l c a l l y  s i g n i f i c a n t  amount o f  

o r g a n o c h l o r l n e  compounds p r e s e n t .  

I n  g e n e r a l ,  a s t a n d a r d  e r r o r  o f  a b o u t  15~ can be assumed.  

Results 

The d a t a  a r e  t a b u l a t e d .  A l l  samples  I n c l u d e d  i n  an i n d l v l d -  

u a l  e n t r y  a r e  from the  same c a t c h  of  f i s h .  Where male and female  

samples  a r e  l l s t e d  s e q u e n t i a l l y ,  t hey  a r e  from a s l n g l e  c a t c h .  

The I n c l u s i o n  o f  anchovy and hake as  e d l b l e  s p e c i e s  d e r i v e d  from 

the  c u r r e n t  use  of  meal  from them f o r  l l v e s t o c k  f e e d i n g  and the  

p r o j e c t e d  p r o d u c t i o n  o f  mar ine  p r o t e i n  c o n c e n t r a t e s  from s p e c i e s  

2Trade names r e f e r r e d  t o  in  t h i s  p u b l l c a C l o n  do no t  imply e n d o r s e -  
ment of  commercia l  p r o d u c t s .  
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no t  c u r r e n t l y  consumed d i r e c t l y .  In  compar ing  the  d a t a  f o r  hake 

meal  w i t h  t h a t  of  whole  f i s h ,  the  d i f f e r e n c e  i n  w a t e r  c o n t e n t  

must be c o n s i d e r e d  (hake  meal 4-6%; whole f i s h  75-807.).  

A n a l y s i s  of  DDT i n  anchovy i s  c o m p l i c a t e d  by a CLC peak w i t h  

a r e t e n t i o n  t ime  on ly  s l i g h t l y  l o n g e r  than  t h a t  of  DDT. The 

i n t e r f e r e n c e  had a p - v a l u e  i n  a c e t o n l t r i l e / h e x a n e  o f  0 .71 com- 

pa red  t o  DDT 0 .38  i n  t h i s  l a b o r a t o r y  or  0 .35  i n  the  l i t e r a -  

t u r e  ( 3 ) .  The p r e s e n c e  of  a s m a l l  amount o f  DDT cou ld  be r e c o g -  

n i z e d  by a s h o u l d e r  on the  l e a d i n g  s i d e  of  t he  i n t e r f e r e n c e  peak  

b u t ,  s i n c e  on ly  abou t  0 .010 ppm. a p p e a r e d  t o  be i n v o l v e d ,  f u r t h e r  

a n a l y s l s  was d r o p p e d .  

S i n c e  o ,p ' -DDT o v e r l a p p e d  w i t h  p ,p ' -TDE i n  the  GLC q u a n t l t a -  

t i o n  on SE-30, t he  p r e s e n c e  o f  l a r g e  amounts of  DDT r e q u i r e d  

c o r r e c t i o n  of  the  a p p a r e n t  TDE c o n c e n t r a t i o n  f o r  o ,p ' -DDT i n c l u d -  

e d .  C o r r e c t i o n  was a c h i e v e d  by u s i n g  the  p ,p ' -DDT c o n c e n t r a t i o n  

and the  r a t i o  21:70 of  o , p ' -  t o  p ,p ' -VDT i n  t e c h n i c a l  DDT (4) 

and ,  t h e r e f o r e ,  i n  n a t u r e .  

The 85+15 c h r o m a t o g r a p h i c  f r a c t i o n  caused  g r o s s  c o n t a m i n a -  

t i o n  of  the  d e t e c t o r  and the  f a c i l l t i e s  f o r  c l e a n u p  were not  

r e g u l a r l y  a v a i l a b l e .  C o n s e q u e n t l y ,  the  85+15 p e s t i c i d e  e x t r a c t s  

from f i s h  were m e r e l y  examined c u r s o r i l y .  At  random abou t  one 

out  of  t h r e e  samples  was q u a n t i t a t e d .  The d i e l d r i n  and e n d r i n  

c o n t e n t  were g e n e r a l l y  i n s i g n i f i c a n t .  O c c a s l o n a l l y  a sample  

would show up t o  0 .006 ppm. of  one of  t h e s e  compounds, p -Va lue  

a n a l y s i s  was n o t ,  however ,  pe r fo rmed  so the  p r e s e n c e  o f  t h e s e  

compounds is scarcely confirmed. 
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D i s c u s s i o n  

The d r a i n a g e  o f  p e s t i c i d e s  through the  Colmabla River  and 

Puget Sound p rov ides  an obvious  sou rce  o f  con t amina t i on  o f  s i g -  

n i f i c a n t  t o x i c o l o g i c a l  c o n s i d e r a t i o n  to  the  f l s h l n  S i n d u s t r y  and 

the  consuming p u b l i c  o f  the  P a c i f i c  Nor thwes t .  Evidence from 

f i s h  c o l l e c t e d  in  C a l i f o r n i a  wa te r s  (5) i n d i c a t e s  t h a t  p e s t i c i d e  

l e v e l s  in  t h a t  a r e a  have not  been a la rminKly  h i g h ,  but  no i n f o r -  

mat ion about  P a c i f i c  Northwest  specimens has been p u b l i c l y  a v a i l -  

a b l e .  To keep a b r e a s t  o f  the c u r r e n t  s i t u a t i o n  a su rvey  of  the  

more coumon l o c a l  s p e c i e s  has been unde r t aken .  

As the  d a t a  i n d i c a t e  the l e v e l  o f  p e s t i c i d e  r e s i d u e s  i n  

marine p roduc t s  i8 s u b s t a n t i a l l y  below the  c u r r e n t l y  a c c e p t a b l e  

FDA t o l e r a n c e  f o r  bee f  (7 ppm.) .  As miKht have been a n t i c i p a t e d ,  

f i l l e t s  c o n t a i n  s u b s t a n t i a l l y  lower p e s t i c i d e  l e v e l s  than the 

remain ing  c a r c a s s e s .  The p e s t i c i d e  l e v e l s  in  f i l l e t s  undoubted ly  

r e p r e s e n t  an even more a c c u r a t e  estimate of  the  human i n g e s t i o n  

l e v e l  than  do w h o l e - f i s h  d a t a ,  a l t h o u g h  the  l a t t e r  a re  of  more 

d i r e c t  b i o l o g i c a l  i n t e r e s t .  

The most s t r i k i n g  r e s u l t s  a re  those  f o r  y e l l o w t a i l  r o c k f i s h .  

A d i s t i n c t l y  l a r g e r  amount o f  p e s t i c i d e s  occurs  i n  the  f i s h  from 

I lwaco ,  Washington,  a t  the  mouth of  the Columbia River  than in  

those  from Hecate  S t r a i t ,  B r i t i s h  Columbia, where no major  r i v e r  

i s  e n t e r i n g  the ocean.  Obvious ly  the a g r i c u l t u r a l  r u n - o f f  from 

Washington and Oregon i s  r e a c h i n g  the ocean f i s h  nea rby .  
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